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(57) Disclosed are a transcoding method and appa-
ratus. The method includes: selecting a first definition
and a second definition from multiple levels of definition,
and determining afirstresolution and a second resolution
that respectively correspond to the first definition and the
second definition; transcoding a first part of content of a
media file based on the first resolution and the second
resolution and according to a preset transcoding rule,
and recording a first real-time quantization parameter
(QP) value and a second real-time QP value in the trans-
coding process; determining whether the first real-time
QP value and the second real-time QP value meet a pre-
setdetection rule; if the determining resultis no, adjusting
the first resolution and/or adjusting the second resolution;
and transcoding the non-transcoded part in the media

file according to the adjusted first resolution and/or sec-

ond resolution. The transcoding method and apparatus
provided by example embodiments of the present disclo-
sure may increase the transcoding speed of a media file.
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Description

[0001] The present application claims priority to Chi-
nese Patent Application No. 201510903889.9 filed on
December 9, 2015 and entitled "TRANSCODING METH-
OD AND APPARATUS", which is incorporated herein by
reference in its entirety.

Technical Field

[0002] The present disclosure relates to the field of in-
formation processing technologies, and, more particular-
ly, to a transcoding method and apparatus.

Background

[0003] With the continuous development of mobile
communications technologies, the rapid increase in net-
work access speed, the development of intelligent mobile
terminals, and the ever-increasing optimization of digital
compression technologies, mobile terminals have
evolved from a simple communication and contact tool
to an intelligent multimedia platform. Mobile streaming
media is a combination of mobile communication and
streaming media transmission. By using streaming me-
dia technology to transmit data on mobile terminals via
a mobile network, services including video on demand,
mobile video chat, and mobile video surveillance are pro-
vided to users.

[0004] Transcoding is a process in which high-defini-
tion ultra-large media files (for example, video files) are
compressed into files/flows that are suitable for being
played back in some network scenarios (for example, a
fiber network, a WIFI network, a 3G network, and the
like) or on some terminals (for example, a television, a
PC, a mobile phone, a PAD, and the like). Generally, a
smaller compressed media file is more suitable for being
transmitted in a bandwidth-limited environment, but has
poorer image display quality.

[0005] An existing transcoding method generally in-
cludes: presetting transcoding parameters correspond-
ing to different levels of definition, such that the definition
may include the following four levels: smooth, standard
definition, high definition and ultra-high definition, and
then resolutions and bit-rates that correspond to the four
levels of definition may be respectively set; precoding
and transcoding a media file based on different levels of
definition and according to the set resolutions and bit-
rates; and after transcoding based on each level of def-
inition is completed, outputting a media file correspond-
ing to the definition.

[0006] During implementation of the present disclo-
sure, the inventors found that the conventional tech-
niques have at least the following problems: in the exist-
ing transcoding method, transcoding parameters of a me-
dia file need to be analyzed before transcoding, to deter-
mine appropriate transcoding parameters such as reso-
lutions and bit-rates. Then, the media file is transcoded
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according to the parameters obtained after the analysis,
andthe transcoded mediafile is output. Generally, a proc-
ess of analyzing the parameters needs a certain period
of time. When a media file needs to be transcoded into
media files at different levels of definition, parameters for
each level of definition are required to be analyzed, there-
by consuming lots of time and reducing the transcoding
speed.

Summary

[0007] The objectives of example embodiments of the
present disclosure are to provide a transcoding method
and apparatus, to increase the transcoding speed of a
media file.

[0008] To solve the foregoing technical problems, the
transcoding method and apparatus provided by the ex-
ample embodiments of the present disclosure are imple-
mented as follows:

A transcoding method is provided, which includes:

pre-establishing a correspondence between
multiple different levels of definition and resolu-
tions;

selecting a first definition and a second definition
from the multiple levels of definition, and deter-
mining a first resolution and a second resolution
thatrespectively correspond to the first definition
and the second definition;

transcoding a first part of content of a media file
based on the first resolution and the second res-
olution and according to a preset transcoding
rule, and recording a first real-time quantization
parameter (QP) value and a second real-time
QP value thatrespectively correspond to the first
definition and the second definition in the trans-
coding process;

determining whether the first real-time QP value
and the second real-time QP value meet a pre-
set detection rule;

adjusting the first resolution corresponding to
the first definition if the first real-time QP value
does not meet the preset detection rule; and/or
adjusting the second resolution corresponding
to the second definition if the second real-time
QP value does not meet the preset detection
rule; and

transcoding the non-transcoded part in the me-
dia file according to the adjusted first resolution
and/or second resolution.

[0009]
cludes:

A transcoding method is provided, which in-

selecting a first definition and a second definition
from multiple levels of definition, and determining a
first resolution and a second resolution that respec-
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tively correspond to the first definition and the second
definition;

transcoding a first part of content of a media file
based on the first resolution and the second resolu-
tion and according to a preset transcoding rule, and
recording a first real-time QP value and a second
real-time QP value that respectively correspond to
the first definition and the second definition in the
transcoding process;

determining whether the first real-time QP value and
the second real-time QP value meet a preset detec-
tion rule;

adjusting thefirst resolution corresponding to the first
definition if the first real-time QP value does not meet
the preset detection rule; and/or adjusting the sec-
ond resolution corresponding to the second defini-
tion if the second real-time QP value does not meet
the preset detection rule; and

transcoding the non-transcoded part in the media
file according to the adjusted first resolution and/or
second resolution.

[0010] A transcoding apparatus is provided, which in-
cludes: a correspondence establishment module, a def-
inition and resolution determining module, a transcoding
module, a first determination module, and a first resolu-
tion adjusting module, wherein:

the correspondence establishment module is con-
figured to pre-establish a correspondence between
multiple different levels of definition and resolutions;
the definition and resolution determining module is
configured to select a first definition and a second
definition from the multiple levels of definition, and
determine a first resolution and a second resolution
thatrespectively correspond to the first definition and
the second definition;

the transcoding module is configured to transcode a
first part of content of a media file based on the first
resolution and the second resolution and according
to a preset transcoding rule, and record a first real-
time QP value and a second real-time QP value that
respectively correspond to the first definition and the
second definition in the transcoding process;

the first determination module is configured to deter-
mine whether the first real-time QP value and the
second real-time QP value meet a preset detection
rule, the preset detection rule including: the number
of QP values greater than a first threshold in real-
time QP values obtained by transcoding based on a
resolution being less than a% of the total number of
the real-time QP values obtained by transcoding
based on the resolution, a ranging from 30 to 70;
the first resolution adjusting module is configured to
adjust the first resolution corresponding to the first
definition if the determination result of the first deter-
mination module is that the first real-time QP value
does not meet the preset detection rule; and/or ad-
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just the second resolution corresponding to the sec-
ond definition if the determination result of the first
determination module is that the second real-time
QP value does not meet the preset detection rule;
and

the transcoding module is further configured to trans-
code the non-transcoded part in the media file ac-
cording to the first resolution and/or second resolu-
tion adjusted by the first resolution adjusting module.

[0011] A transcoding apparatus is provided, which in-
cludes: a definition and resolution determining module,
a transcoding module, a first determination module, and
a first resolution adjusting module, wherein:

the definition and resolution determining module is
configured to select a first definition and a second
definition from multiple levels of definition, and de-
termine afirstresolution and a second resolution that
respectively correspond to the first definition and the
second definition;

the transcoding module is configured to transcode a
first part of content of a media file based on the first
resolution and the second resolution and according
to a preset transcoding rule, and record a first real-
time QP value and a second real-time QP value that
respectively correspond to the first definition and the
second definition in the transcoding process;

the first determination module is configured to deter-
mine whether the first real-time QP value and the
second real-time QP value meet a preset detection
rule, the preset detection rule including: the number
of QP values greater than a first threshold in real-
time QP values obtained by transcoding based on a
resolution being less than a% of the total number of
the real-time QP values obtained by transcoding
based on the resolution, a ranging from 30 to 70;
the first resolution adjusting module is configured to
adjust the first resolution corresponding to the first
definition if the determination result of the first deter-
mination module is that the first real-time QP value
does not meet the preset detection rule; and/or ad-
just the second resolution corresponding to the sec-
ond definition if the determination result of the first
determination module is that the second real-time
QP value does not meet the preset detection rule;
and

the transcoding module is further configured to trans-
code the non-transcoded part in the media file ac-
cording to the first resolution and/or second resolu-
tion adjusted by the first resolution adjusting module.

[0012] Asshownfrom the foregoing technical solutions
provided by the example embodiments of the present
disclosure, in the transcoding method and apparatus pro-
vided by the example embodiments of the present dis-
closure, part of content of a media file is transcoded ac-
cording to a predetermined resolution corresponding to
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adefinition, and it is unnecessary to analyze transcoding
parameters for each level of definition before the trans-
coding, thus reducing the transcoding time and increas-
ing the transcoding speed. Moreover, a variation in a QP
value is recorded in the transcoding process. When the
QP value is excessively large, the resolution is timely
adjusted, and the non-transcoded part in the media file
is transcoded according to the adjusted resolution, such
that the transcoded media file is clearly and smoothly
played back.

Brief Description of the Drawings

[0013] Todescribe the technical solutions in the exam-
ple embodiments of the present disclosure or in the con-
ventional techniques more clearly, the following briefly
introduces the accompanying drawings for describing the
example embodiments or the conventional techniques.
Apparently, the accompanying drawings in the following
description merely show some example embodiments of
the present disclosure, and those of ordinary skill in the
art may still derive other drawings from these accompa-
nying drawings without creative efforts.

FIG. 1is aflowchart of a transcoding method accord-
ing to an example embodiment of the present dis-
closure;

FIG. 2 is a schematic diagram of adjusting resolu-
tions by using a linear model in a transcoding method
according to an example embodiment of the present
disclosure; and

FIG. 3 is a modular diagram of a transcoding appa-
ratus according to an example embodiment of the
present disclosure.

Detailed Description

[0014] The example embodiments of the present dis-
closure provide a transcoding method and apparatus.
[0015] To enable those skilled in the art better under-
stand the technical solutions of the present disclosure,
the technical solutions in the example embodiments of
the present disclosure will be clearly and completely de-
scribed below with reference to the accompanying draw-
ings in the example embodiments of the present disclo-
sure. Apparently, the described example embodiments
represent somerather than all the example embodiments
of the present disclosure. Based on the example embod-
iments of the present disclosure, other example embod-
iments acquired by those of ordinary skill in the art without
creative effort all belong to the protection scope of the
present disclosure.

[0016] FIG. 1 is a flowchart of a transcoding method
according to an example embodiment of the present dis-
closure. As shownin FIG. 1, the transcoding method may
include the following steps.

[0017] S101: A first definition and a second definition
are selected from multiple levels of definition, and a first
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resolution and a second resolution that respectively cor-
respond to the first definition and the second definition
are determined.

[0018] The multiple levels of definition may be at least
two levels of definition. A correspondence between the
multiple levels of definition and resolutions may be set.
[0019] For example, the correspondence between the
different levels of definition and resolutions may be
shown in FIG. 1. The multiple levels of definition may be
four levels of definition, which may be successively as
follows from the highest to the lowest: ultra-high defini-
tion, high definition, standard definition, and smooth.

Table 1 Levels of definition and their corresponding

resolutions
Definition Resolution
Ultra-high definition 1920%1080
High definition 1280%720
Standard definition 848x480
Smooth 576x320

[0020] A first definition and a second definition may be
selected from the multiple levels of definition.

[0021] When the multiple levels of definition are two
levels of definition, the first definition may be either of the
two levels of definition, and the second definition may be
the other one.

[0022] When the multiple levels of definition are three
or more levels of definition, the first definition and the
second definition may be any two levels of definition ex-
cept the highest level of definition in the multiple levels
of definition. For example, the multiple levels of definition
from the highest to the lowest may be successively as
follows: ultra-high definition, high definition, standard def-
inition, and smooth. Then, the first definition and the sec-
ond definition may be any two among "high definition",
"standard definition", and "smooth".

[0023] Further, when the multiple levels of definition
are four or more levels of definition, two non-adjacent
levels of definition may be selected as the first definition
and the second definition. For example, the levels "high
definition" and "smooth" may be selected.

[0024] A first resolution and a second resolution that
respectively correspond to the first definition and the sec-
ond definition may be determined according to the pre-
established correspondence between the different levels
of definition and the resolutions.

[0025] S103: A first part of content of a media file is
transcoded based on the first resolution and the second
resolution and according to a preset transcoding rule,
and a first real-time QP value and a second real-time QP
value that respectively correspond to the first definition
and the second definition are recorded in the transcoding
process.

[0026] The first part of content of the media file may
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be transcoded based on the first resolution and the sec-
ond resolution and according to the preset transcoding
rule.

[0027] The first part of content of the media file may
include content lasting a first duration in the media file,
where the first duration may be less than a total playback
duration of the media file. For example, for a 30-minute
video file, the content lasting the first duration may be
content in 2 minutes starting from the current time.
[0028] The preset transcoding rule may include: en-
coding according to a constant rate factor (CRF) value
or a constant QP value. In a general case, a CRF value
of 18 indicates that a media file has basically lossless
quality, a CRF value ranging from 19 to 21.5 indicates
that the media file has high quality, and a CRF value
ranging from 22 to 26 indicates that the media file has
medium quality.

[0029] The preset rate factor may be selected accord-
ing to an actual experimental situation. For example, the
CRF value may be 25.

[0030] The QP value may be used to measure a dis-
tortion degree/compression ratio of the transcoded me-
dia file. A larger QP value indicates a higher distortion
degree and a higher compression ratio of the transcoded
mediafile. Asmaller QP value indicates a lower distortion
degree and a lower compression ratio of the transcoded
media file.

[0031] Generally, the QP value ranges from 0 to 51. A
common Internet video file has relatively poor quality if
QP>35.

[0032] A first real-time QP value and a second real-
time QP value that respectively correspond to the first
definition and the second definition may be recorded in
the transcoding process.

[0033] S104: Whether the first real-time QP value and
the second real-time QP value meet a preset detection
rule are determined.

[0034] It may be determined whether the first real-time
QP value and the second real-time QP value meet a pre-
set detection rule.

[0035] The preset detection rule may include: the
number of QP values greater than afirst threshold in real-
time QP values obtained by transcoding based on a res-
olution being less than a% of the total number of the real-
time QP values obtained by transcoding based on the
resolution, a ranging from 30 to 70.

[0036] It may be determined, by comparing whether
the real-time QP value is greater than the first threshold,
whether an instantaneous bit-rate value is excessively
high in the transcoding process.

[0037] Thefirstthreshold may be a constant QP value,
or a QP value corresponding to the CRF value. Specifi-
cally, when the preset transcoding rule is encoding ac-
cording to the CRF value, the first threshold may be the
preset rate factor value plus 5. In a general case, when
the QP value obtained after the transcoding is greater
than the first threshold, it may indicate that an instanta-
neous bit-rate value is greater than a maximum bit-rate
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value by which the media file may be smoothly played
back ata currentresolution. If more than a certain number
ofinstantaneous bit-rate values are greater than the max-
imum bit-rate value, the media file probably cannot be
smoothly played back at the current resolution.

[0038] S105: The first resolution corresponding to the
first definition is adjusted if the first real-time QP value
does not meet the preset detection rule; and/or the sec-
ond resolution corresponding to the second definition is
adjusted if the second real-time QP value does not meet
the preset detection rule.

[0039] Whenthere are alotof QP values thatare great-
er than the first threshold, it indicates that when trans-
coding is performed at the current resolution according
to the preset transcoding rule, instantaneous bit-rates of
multiple clips of the media file probably exceed the max-
imum bit-rate at the resolution, and the media file prob-
ably cannot be smoothly played back. Therefore, the res-
olution corresponding to the current definition needs to
be degraded.

[0040] The step of adjusting the first resolution may
include: multiplying a value of the first resolution by a first
factor. The step of adjusting the second resolution may
include: multiplying a value of the second resolution by
a first factor. A value of the first factor may be greater
than 0 and less than 1. For example, the first factor may
be equal to 0.8.

[0041] S106: The non-transcoded part in the media file
is transcoded according to the adjusted first resolution
and/or second resolution.

[0042] Based on the adjusted first resolution and/or
second resolution, the non-transcoded part in the media
file may be transcoded according to the preset transcod-
ing rule, to obtain a new first bit-rate and a new second
bit-rate that respectively correspond to the first definition
and the second definition.

[0043] Inanotherimplementation, the method may fur-
therinclude: if the first real-time QP value and the second
real-time QP value both meet the preset detection rule,
the non-transcoded part in the media file is transcoded
according to the first resolution and the second resolu-
tion. When the first real-time QP value and the second
real-time QP value both meet the preset detection rule,
it may indicate that the number of QP values greater than
the first threshold is 0 or is relatively small. As such, when
transcoding is performed according to the preset trans-
coding rule at the current resolution, the media file has
no clip or a few clips of which instantaneous bit-rate val-
ues exceed the maximum bit-rate value at the resolution,
ensuring smooth playback of the media file. Therefore,
the non-transcoded part in the media file may be trans-
coded according to the first resolution and the second
resolution.

[0044] Inanotherimplementation, the method may fur-
ther include: recording a first bit-rate and a second bit-
rate that are obtained by transcoding the first part of con-
tent of the media file, the first bit-rate and the second bit-
rate respectively corresponding to the first definition and
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the second definition; and establishing a linear model
according to the first bit-rate and the second bit-rate that
respectively correspond to the first definition and the sec-
ond definition, and according to the first resolution and
the second resolution.

[0045] Further, when the multiple levels of definition
are at least three levels of definition, bit-rate values cor-
responding to other levels of definition except for the first
definition and the second definition in the multiple levels
of definition are determined according to the linear model
and resolutions corresponding to the other levels of def-
inition.

[0046] Specifically, a linear relationship between the
resolution and the bit-rate may be calculated according
to the first and second resolutions and the first and sec-
ond bit-rates. Then, the bit-rate values corresponding to
the resolutions that correspond to the other levels of def-
inition may be calculated according to the linear relation-
ship. Bit-rates corresponding to the other levels of defi-
nition may be directly and rapidly determined by using
the linear model, and thus corresponding bit-rate values
may be obtained without the need of transcoding the me-
dia file according to resolutions corresponding to different
levels of definition, improving the processing efficiency.
[0047] Further, it may be determined whether a bit-rate
value corresponding to each level of definition is less
than or equal to a preset upper-limit bit-rate threshold
corresponding to this level of definition. If the determina-
tion result is no, a target level of definition for which a bit-
rate value is greater than the upper-limit bit-rate threshold
may be determined in the multiple levels of definition. An
adjusted resolution corresponding to the target level of
definition may be determined by using the linear model
and according to the upper-limit bit-rate threshold corre-
sponding to the target level of definition. The non-trans-
coded partin the media file may be transcoded according
to the adjusted resolution. Smooth playback of the media
file may be ensured by controlling the bit-rate value in
the transcoding process not to be greater than the upper-
limit bit-rate threshold. Moreover, a resolution matching
a bit-rate value by which the media file may be smoothly
played back at each level of definition may be obtained
by using the linear model, such that the transcoded media
file may be clearly and smoothly played back.

[0048] FIG. 2 is a schematic diagram of adjusting res-
olutions by using a linear model in a transcoding method
according to an example embodiment of the present dis-
closure. As shown in FIG. 2, B and E respectively repre-
sent a first resolution and a second resolution that re-
spectively correspond to "high definition" and "smooth"
and are obtained according to Table 1. In FIG. 2, A rep-
resents a resolution that corresponds to "ultra-high def-
inition" and is obtained according to Table 1, D represents
aresolution that corresponds to "standard definition" and
is obtained according to Table 1, b represents a first bit-
rate value obtained in the transcoding process, and e
represents a second bit-rate value obtained in the trans-
coding process.
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[0049] As such, alinear model may be established ac-
cording to B, E, b and e, to obtain a linear relationship
between a resolution and a bit-rate, which is shown by a
line min FIG. 3. A bit-rate value a corresponding to the
resolution A and a bit-rate value d corresponding to the
resolution D may be obtained by using the linear model.
It is supposed that a’, b’, d’ and e’ are preset bit-rate
thresholds that respectively correspond to "ultra-high
definition”, "high definition", "standard definition", and
"smooth". Then, it may be known through determination
that only if d>d’, the media file cannot be smoothly played
back if the media file at the resolution D is transcoded to
implement playback in "standard definition". In this case,
a resolution D’ corresponding to the upper-limit bit-rate
value d’ that corresponds to "standard definition" may be
obtained according to d’ and by using the linear model.
D’ is used as an adjusted resolution corresponding to the
"standard definition". When the non-transcoded part in
the media file is transcoded according to the adjusted D’,
it may be ensured that the media file is clearly and
smoothly played back.

[0050] Inthe transcoding method provided by the fore-
going example embodiment, part of content of a media
fileis transcoded according to a predetermined resolution
corresponding to a definition, and it is unnecessary to
analyze transcoding parameters for each level of defini-
tion before the transcoding, thus reducing the transcod-
ing time and increasing the transcoding speed. Moreo-
ver, a variation in a QP value is recorded in the transcod-
ing process. When the QP value is excessively large, the
resolution may be adjusted in a timely fashion, and the
non-transcoded part in the media file is transcoded ac-
cording to the adjusted resolution, such that the trans-
coded media file may be clearly and smoothly played
back.

[0051] FIG. 3 is a modular diagram of a transcoding
apparatus according to an example embodiment of the
present disclosure. As shown in FIG. 3, the transcoding
apparatus may include a definition and resolution deter-
mining module 301, a transcoding module 302, a first
determination module 303, and afirstresolution adjusting
module 304.

[0052] The definition and resolution determining mod-
ule 301 may be configured to select a first definition and
a second definition from multiple levels of definition, and
determine a first resolution and a second resolution that
respectively correspond to the first definition and the sec-
ond definition. The multiple levels of definition may be at
least two levels of definition. A correspondence estab-
lishment module may be used to set a correspondence
between the multiple levels of definition and resolutions.
[0053] The transcodingmodule 302 may be configured
to transcode a first part of content of a media file based
on the first resolution and the second resolution and ac-
cording to a preset transcoding rule, and record a first
real-time QP value and a second real-time QP value that
respectively correspond to the first definition and the sec-
ond definition in the transcoding process.
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[0054] The firstdetermination module 303 may be con-
figured to determine whether the first real-time QP value
and the second real-time QP value meet a preset detec-
tion rule, the preset detection rule including: the number
of QP values greater than a first threshold in real-time
QP values obtained by transcoding based on aresolution
being less than a% of the total number of the real-time
QP values obtained by transcoding based on the reso-
lution, a ranging from 30 to 70.

[0055] The first resolution adjusting module 304 may
be configured to adjust the first resolution corresponding
to the first definition if the determination result of the first
determination module 303 is that the first real-time QP
value does not meet the preset detection rule; and/or
adjust the secondresolution corresponding to the second
definition if the determination result of the first determi-
nation module 304 is that the second real-time QP value
does not meet the preset detection rule.

[0056] The transcoding module 302 may be further
configured to transcode the non-transcoded part in the
media file according to the first resolution and/or second
resolution adjusted by the first resolution adjusting mod-
ule 304.

[0057] In another implementation, the transcoding ap-
paratus may further include a bit-rate recording module
and a linear model establishment module. The bit-rate
recording module may be configured to record a first bit-
rate and a second bit-rate that are obtained after the
transcoding module transcodes the first part of content
of the media file, the first bit-rate and the second bit-rate
respectively corresponding to the first definition and the
second definition. The linear model establishment mod-
ule may be configured to establish a linear model accord-
ing to the first bit-rate and the second bit-rate that respec-
tively correspond to the first definition and the second
definition, and according to the first resolution and the
second resolution.

[0058] Further, the transcoding apparatus may further
include a module for determining other bit-rates, which
may be configured to determine bit-rate values corre-
sponding to other levels of definition except for the first
definition and the second definition in the multiple levels
of definition according to the linear model and resolutions
corresponding to the other levels of definition.

[0059] In another implementation, the transcoding ap-
paratus may further include: a second determination
module, which may be configured to determine whether
a bit-rate value corresponding to each level of definition
is less than or equal to a preset upper-limit bit-rate thresh-
old corresponding to this level of definition.

[0060] Further, when the determination result of the
second determination module is no, the transcoding ap-
paratus may further include a module for determining a
target level of definition, and a second resolution adjust-
ment module.

[0061] The module for determining a targetlevel of def-
inition may be configured to determine a target level of
definition for which a bit-rate value is greater than the
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corresponding preset upper-limit bit-rate threshold in the
multiple levels of definition.

[0062] The second resolution adjustment module may
be configured to determine an adjusted resolution corre-
sponding to the target level of definition by using the linear
model and according to the upper-limit bit-rate threshold
corresponding to the target level of definition.

[0063] Correspondingly, the transcoding module 303
may be further configured to transcode the non-trans-
coded part in the media file according to the resolution
adjusted by the second resolution adjustment module.
[0064] The transcoding apparatus disclosed in the
foregoing example embodiment is corresponding to the
example embodiment of the transcoding method of the
present disclosure, and may implement the method ex-
ample embodiment of the present disclosure and achieve
the technical effects of the method example embodiment.
[0065] Inthe 1990s, an improvement on a technology
may be obviously distinguished as an improvement on
hardware (for example, an improvement on a circuit
structure such as a diode, a transistor, and a switch) or
animprovementon software (animprovement on a meth-
od procedure). However, with the development of tech-
nologies, improvements of many method procedures at
present may be considered as direct improvements on
hardware circuitstructures. Almost all designers program
improved method procedures into hardware circuits to
obtain corresponding hardware circuit structures. There-
fore, it is improper to assume that the improvement of a
method procedure cannot be implemented by using a
hardware entity module. For example, a Programmable
Logic Device (PLD) (for example, a Field Programmable
Gate Array (FPGA)) is such an integrated circuit whose
logic functions are determined by devices programmed
by a user. Designers program by themselves to "inte-
grate" a digital system into a piece of PLD, without the
need to ask a chip manufacturer to design and manufac-
ture a dedicated integrated circuit chip 2. Moreover, at
present, the programming is mostly implemented by us-
ing logic compiler software, instead of manually manu-
facturing an integrated circuit chip. The logic compiler
software is similar to a software complier used for devel-
oping and writing a program, and original codes before
compiling also needs to be written by using a specific
programming language, which is referred to as a Hard-
ware Description Language (HDL). There are many types
of HDLs, such as Advanced Boolean Expression Lan-
guage (ABEL), Altera Hardware Description Language
(AHDL), Confluence, Cornell University Programming
Language (CUPL), HDCal, Java Hardware Description
Language (JHDL), Lava, Lola, MyHDL, PALASM, and
Ruby Hardware Description Language (RHDL), among
which Very-High-Speed Integrated Circuit Hardware De-
scription Language (VHDL) and Verilog2 are most com-
monly used now. Those skilled in the art also should know
that a hardware circuit for implementing the logic method
procedure may be easily obtained by slightly logically
programming the method procedure using the above
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several hardware description languages and program-
ming it into an integrated circuit.

[0066] A controller may beimplemented in any suitable
manner. For example, the controller may be in the form
of, for example, a microprocessor or a processor and a
computer readable medium storing a computer readable
program code (for example, software or firmware) exe-
cutable by the (micro)processor, a logic gate, a switch,
an Application Specific Integrated Circuit (ASIC), a pro-
grammable logic controller, and an embedded micro-
controller. Examples of the controller include, but are not
limited to, the following micro-controllers: ARC 625D, At-
mel AT91SAM, Microchip PIC18F26K20, and Silicone
Labs C8051F320. A memory controller may also be im-
plemented as a part of control logic of a memory.
[0067] Those skilled in the art also know that the con-
troller may be implemented by using pure computerread-
able program codes, and in addition, the method steps
may be logically programmed to enable the controller to
implement the same function in a form of a logic gate, a
switch, an application-specific integrated circuit, a pro-
grammable logic controller and an embedded microcon-
troller. Therefore, this type of controller may be consid-
ered as a hardware component, and apparatuses includ-
ed therein for implementing various functions may also
be considered as structures inside the hardware compo-
nent. Or, the apparatuses used for implementing various
functions may even be considered as both software mod-
ules for implementing the method and structures inside
the hardware component.

[0068] The system, apparatus, module or unitillustrat-
ed in the above example embodiments may be specifi-
cally implemented by using a computer chip or an entity,
or a product having a certain function.

[0069] For ease of description, when the apparatus is
described, it is divided into various units in terms of func-
tions for respective descriptions. Certainly, when the
present disclosure is implemented, functions of the units
may be implemented in the same or multiple pieces of
software and/or hardware.

[0070] It may be seen from the description of the fore-
going implementations that those skilled in the art may
clearly understand that the present disclosure may be
implemented by means of software plus a necessary uni-
versal hardware platform. Based on such understanding,
the technical solution of the present disclosure essential-
ly or the part contributing to the conventional techniques
may be embodied in the form of a software product. In a
typical configuration, a computing device includes one
or more processors (CPU), an input/output interface, a
network interface, and a memory. The computer software
product may include instructions for instructing a com-
puter device (which may be a personal computer, a serv-
er, or a network device, etc.) to perform the methods
described in the various example embodiments or some
parts of the example embodiments of the present disclo-
sure. The computer software product may be stored in a
memory. The memory may include a volatile memory, a
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random access memory (RAM) and/or a non-volatile
memory or the like in a computer readable medium, for
example, a read-only memory (ROM) or a flash memory
(flash RAM). The memory is an example of the computer
readable medium. The computer readable medium in-
cludes non-volatile and volatile media as well as movable
and non-movable media, and may implement information
storage by means of any method or technology. Informa-
tion may be acomputer readable instruction, a data struc-
ture, and a module of a program or other data. A storage
medium of a computer includes, for example, but is not
limited to, a phase change memory (PRAM), a static ran-
dom access memory (SRAM), a dynamic random access
memory (DRAM), other types of RAMs, a ROM, an elec-
trically erasable programmable read-only memory (EEP-
ROM), a flash memory or other memory technologies, a
compact disk read- only memory (CD-ROM), a digital
versatile disc (DVD) or other optical storages, a cassette
tape, a magnetic tape/magnetic disk storage or other
magnetic storage devices, or any other non-transmission
medium, and may be used to store information accessed
by the computing device. According to the definition of
this text, the computer readable medium does notinclude
transitory media, such as a modulated data signal and a
carrier.

[0071] The example embodiments in the specification
are described progressively, identical or similar parts of
the example embodiments may be obtained with refer-
ence to each other, and each example embodiment em-
phasizes a part different from other example embodi-
ments. Especially, the system example embodiment is
basically similar to the method example embodiment, so
it is described simply, and for related parts, reference
may be made to the descriptions of the parts in the meth-
od example embodiment.

[0072] The present disclosure may be applied in nu-
merous general-purpose or special-purpose computer
system environments or configurations, for example: per-
sonal computers, server computers, handheld or porta-
ble devices, tablet-type devices, multiprocessor sys-
tems, microprocessor-based systems, set-top boxes,
programmable consumer electronics, network PCs, min-
icomputers, mainframe computers, or distributed com-
puting environments including any of the above systems
or devices.

[0073] The present disclosure may be described in a
common context of a computer executable instruction
executed by a computer, for example, a program module.
Generally, the program module includes a routine, a pro-
gram, an object, an assembly, a data structure, and the
like used for executing a specific task or implementing a
specific abstract data type. The present disclosure may
also be implemented in distributed computing environ-
ments, and in the distributed computer environments, a
task is executed by using remote processing devices
connected through a communications network. In the dis-
tributed computer environment, the program module may
be located in local and remote computer storage media
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including a storage device.

[0074] Although the present disclosure is described
through example embodiments, those of ordinary skill in
the art should know that there are many variations and
changes in the present disclosure without departing from
the spirit of the application. It is intended that the append-
ed claims include such variations and changes without
departing from the spirit of the present disclosure.

Claims
1. A transcoding method comprising:

pre-establishing a correspondence between
multiple different levels of definition and resolu-
tions;

selecting a first definition and a second definition
from the multiple levels of definition, and deter-
mining a first resolution and a second resolution
thatrespectively correspond to the first definition
and the second definition;

transcoding a first part of content of a media file
based on the first resolution and the second res-
olution and according to a preset transcoding
rule, and recording a first real-time quantization
parameter (QP) value and a second real-time
QP value thatrespectively correspond to the first
definition and the second definition in a trans-
coding process;

determining whether the first real-time QP value
and the second real-time QP value meet a pre-
set detection rule;

adjusting the first resolution corresponding to
the first definition if the first real-time QP value
does not meet the preset detection rule; and/or
adjusting the second resolution corresponding
to the second definition if the second real-time
QP value does not meet the preset detection
rule; and

transcoding a non-transcoded part in the media
file according to an adjusted first resolution
and/or an adjusted second resolution.

2. Thetranscoding method of claim 1, wherein the pre-
set transcoding rule includes encoding according to
a constant rate factor (CRF) value or a constant QP
value.

3. The transcoding method of claim 2, wherein a first
thresholdis the CRF value ora QP value correspond-
ing to the CRF value.

4. The transcoding method of claim 3, wherein when
the preset transcoding rule is encoding according to
the CRF value, the QP value is equal to the CRF
value plus 5.
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5. The transcoding method of claim 1, wherein the pre-

set detection rule includes:

a number of QP values greater than a first
threshold in real-time QP values obtained by
transcoding based on a resolution is less than
a% of a total number of the real-time QP values
obtained by transcoding based on the resolu-
tion, a ranging from 30 to 70.

The transcoding method of claim 1, wherein the ad-
justing the first resolution includes multiplying a value
of the first resolution by a first factor, the first factor
being greater than 0 and less than 1.

The transcoding method of claim 1, wherein the ad-
justing the second resolution includes multiplying a
value of the second resolution by a first factor, the
first factor being greater than 0 and less than 1.

The transcoding method of claim 1, further compris-
ing:

recording a first bit-rate and a second bit-rate
that are obtained by transcoding the first part of
content of the media file, the first bit-rate and the
second bit-rate respectively corresponding to
the first definition and the second definition; and
establishing a linear model according to the first
bit-rate and the second bit-rate that respectively
correspond to the first definition and the second
definition, and the first resolution and the second
resolution.

9. The transcoding method of claim 8, wherein when

the multiple levels of definition include at least three
levels of definition, the method further comprises:

determining bit-rate values corresponding to
other levels of definition except for the first def-
inition and the second definition in the multiple
levels of definition according to the linear model
and resolutions corresponding to the other lev-
els of definition.

10. The transcoding method of claim 8 or 9, further com-

prising:

determining whether a bit-rate value corre-
sponding to arespective level of definitionis less
than or equal to a preset upper-limit bit-rate
threshold corresponding to the respective level
of definition;

if the determination result is no, determining a
target level of definition of which a bit-rate value
is greater than the upper-limit bit-rate threshold
in the multiple levels of definition;

determining an adjusted resolution correspond-
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ing to the target level of definition by using the
linear model and according to the upper-limit bit-
rate threshold corresponding to the target level
of definition; and

transcoding the non-transcoded part in the me-
dia file according to the adjusted resolution.

The transcoding method of claim 1, wherein when
the multiple levels of definition include at least three
levels of definition, the selecting the first definition
and the second definition from the multiple levels of
definition includes: selecting any two levels of defi-
nition except a highest level of definition from the
multiple levels of definition, as the first definition and
the second definition.

The transcoding method of claim 11, wherein when
the multiple levels of definition include four or more
levels of definition, the selecting the first definition
and the second definition from the multiple levels of
definition include selecting two non-adjacent levels
of definition as the first definition and the second def-
inition.

The transcoding method of claim 1, wherein the first
part of content of the media file includes a content
lasting a first duration in the media file, the first du-
ration being less than a total playback duration of
the media file.

A transcoding apparatus comprising: a correspond-
ence establishment module, a definition and resolu-
tion determining module, a transcoding module, a
first determination module, and a first resolution ad-
justing module, wherein

the correspondence establishment module is con-
figured to establish a correspondence between mul-
tiple different levels of definition and resolutions;
the definition and resolution determining module is
configured to select a first definition and a second
definition from the multiple levels of definition, and
determine a first resolution and a second resolution
thatrespectively correspond to the first definition and
the second definition;

the transcoding module is configured to transcode a
first part of content of a media file based on the first
resolution and the second resolution and according
to a preset transcoding rule, and record a first real-
time quantization parameter (QP) value and a sec-
ond real-time QP value that respectively correspond
to the first definition and the second definition in the
transcoding process;

the first determination module is configured to deter-
mine whether the first real-time QP value and the
second real-time QP value meet a preset detection
rule, the preset detection rule including a number of
QP values greater than a first threshold in real-time
QP values obtained by transcoding based on a res-
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olution being less than a% of a total number of the
real-time QP values obtained by transcoding based
on the resolution, a ranging from 30 to 70; and

the first resolution adjusting module is configured to
adjust a first resolution corresponding to the first def-
inition if the determination result of the first determi-
nation module is that the first real-time QP value does
not meet the preset detection rule; and/or adjust a
second resolution corresponding to the second def-
inition if the determination result of the first determi-
nation module is that the second real-time QP value
does not meet the preset detection rule; and

the transcoding module is further configured to trans-
code a non-transcoded part in the media file accord-
ing to the first resolution and/or second resolution
adjusted by the first resolution adjusting module.

The transcoding apparatus of claim 14, wherein the
transcoding apparatus further comprises:

a bit-rate recording module and a linear model
establishment module, wherein

the bit-rate recording module is configured to
record a first bit-rate and a second bit-rate that
are obtained after the transcoding module trans-
codes the first part of content of the media file,
the first bit-rate and the second bit-rate respec-
tively corresponding to the first definition and the
second definition; and

the linear model establishment module is con-
figured to establish a linear model according to
the first bit-rate and the second bit-rate that re-
spectively correspond to the first definition and
the second definition, and according to the first
resolution and the second resolution.

The transcoding apparatus of claim 15, further com-
prising a module for determining other bit-rates con-
figured to determine bit-rate values corresponding
to other levels of definition except for the first defini-
tion and the second definition in the multiple levels
of definition according to the linear model and reso-
lutions corresponding to the other levels of definition.

The transcoding apparatus of claim 15, further com-
prising a second determination module configured
to determine whether a bit-rate value corresponding
to arespective level of definition is less than or equal
to a preset upper-limit bit-rate threshold correspond-
ing to the respective level of definition.

The transcoding apparatus of claim 17, wherein
when the determination result of the second deter-
mination module is no, the transcoding apparatus
further comprises a module for determining a target
level of definition, and a second resolution adjust-
ment module, wherein:
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the module for determining a target level of def-
inition is configured to determine a target level
of definition of which a bit-rate value is greater
than a corresponding preset upper-limit bit-rate
threshold in the multiple levels of definition;
the second resolution adjustment module is con-
figured to determine an adjusted resolution cor-
responding to the target level of definition by us-
ing the linear model and according to the upper-
limit bit-rate threshold corresponding to the tar-
get level of definition; and

correspondingly, the transcoding module is fur-
ther configured to transcode the non-transcoded
part in the media file according to the resolution
adjusted by the second resolution adjustment
module.

19. A transcoding method comprising:

selecting a first definition and a second definition
from multiple levels of definition, and determin-
ing afirstresolution and a second resolution that
respectively correspond to the first definition and
the second definition;

transcoding a first part of content of a media file
based on the first resolution and the second res-
olution and according to a preset transcoding
rule, and recording a first real-time quantization
parameter (QP) value and a second real-time
QP value thatrespectively correspond to the first
definition and the second definition in the trans-
coding process;

determining whether the first real-time QP value
and the second real-time QP value meet a pre-
set detection rule;

adjusting a first resolution corresponding to the
first definition if the first real-time QP value does
not meet the preset detection rule; and/or ad-
justing a second resolution corresponding to the
second definition if the second real-time QP val-
ue does not meet the preset detection rule; and
transcoding a non-transcoded part in the media
file according to the adjusted first resolution
and/or second resolution.

20. Atranscoding apparatus comprising: a definition and
resolution determining module, a transcoding mod-
ule, a first determination module, and a first resolu-
tion adjusting module, wherein:

the definition and resolution determining module
is configured to select a first definition and a sec-
ond definition from multiple levels of definition,
and determine a first resolution and a second
resolution that respectively correspond to the
first definition and the second definition;

the transcoding module is configured to trans-
code a first part of content of a media file based
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on the first resolution and the second resolution
and according to a preset transcoding rule, and
record a first real-time quantization parameter
(QP) value and a second real-time QP value that
respectively correspond to the first definition and
the second definition inthe transcoding process;
the first determination module is configured to
determine whether the first real-time QP value
and the second real-time QP value meet a pre-
set detection rule, the preset detection rule in-
cluding a number of QP values greater than a
first threshold in real-time QP values obtained
by transcoding based on a resolution being less
than a% of a total number of the real-time QP
values obtained by transcoding based on the
resolution, a ranging from 30 to 70;

the first resolution adjusting module is config-
ured to adjust a first resolution corresponding to
the first definition if the determination result of
the first determination module is that the first re-
al-time QP value does not meet the preset de-
tection rule; and/or adjust a second resolution
corresponding to the second definition if the de-
termination result of the first determination mod-
ule is that the second real-time QP value does
not meet the preset detection rule; and

the transcoding module is further configured to
transcode the non-transcoded part in the media
file according to the first resolution and/or sec-
ond resolution adjusted by the first resolution
adjusting module.
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